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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group I, consisting of claims 1 -4 in the 
reply filed on July 10, 2008 is acknowledged. 

2. Claims 5-8 are withdrawn from further consideration pursuant to 37 CFR 1 .142(b) 
as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. 

Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g.. In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); /n re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Long!, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

4. Claims 1-4 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over the amended 
claims 1-3 of copending Application No. 10/555,853 dated April 7, 2008. Although 
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the conflicting claims are not identical, they are not patentably distinct from each 
other. 

5. Specifically, claim 1 of the noted application teaches a quartz glass crucible 
comprising a crucible base body or "an opaque outer layer" and an inner layer formed 
on an inside of the base body. Said inner layer comprises synthetic quartz glass 
extending from 0.15 L to 0.55 L and having a thickness in the range of 0.2 to 1 .5mm as 
noted in claim 2. Said inner layer further comprises a natural quartz glass layer 
extending from 0.6 L to 1 .OL as set forth in copending claim 3 and presents a thickness 
in the range of 0.4 to 5.0 mm. 

6. Where the measurement of 1 .OL is held equivalent to the claimed 1 .0 H in the 
instant application, the copending claims 1-3 are understood to teach a crucible having 
a inner layer comprising synthetic quartz extending from the bottom of the quartz 
crucible to at least a height of 0.25H which reads upon the claimed "first part" and a 
natural quartz layer extending in the range of 0.5 H to 1 H which reads upon both the 
claimed "second part" and the "residual part" [claim 2]. The thickness ranges for the 
synthetic and natural quartz inner layers as discussed above are likewise understood to 
overlap and read upon the claimed ranges as required under the instant claims 3 and 4. 

7. To the extent that the copending claims are silent regarding the claimed structure 
of the crucible base body, namely that the claimed body present " a bottom part having 
a lowest side and a side wall having an upper end plane", it is the Examiners position 
that such a crucible structure is either inherently provided in the copending claims or 
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would have represented an obvious extension over tlie copending claims for one 
familiar with quartz crucibles 

8. This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. The factual inquiries set forth In Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

11. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fabian (US 6,548,131) in view of Hellmann (US 6,306,489). 

(I) Natural quartz crucible with an inner layer of synthetic quartz is old and well known 

12. Applicant admits (see Specification page 1 , line 25 to page 2, line) that it is old 
and well known in the art to provide a quartz glass crucible having an inner layer 
fabricated from synthetic quartz glass. In view of this passage, it is understood by the 
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Examiner that a crucible liaving a bottom part and cylindrical side wall with a synthetic 
quartz inner layer extending over the entire inner surface of said crucible (e.g. from the 
bottom to a height of 1 .OH) is old and well known in the art. 

1 3. Similar to the above noted passage in Applicants Specification, Fabian teaches 
that quartz glass crucibles having the general form of a floor joined to a cylindrical side 
wall and comprising a base body of natural quartz with an inner layer formed from 
synthetic silica have been previously demonstrated in the art (col. 1, lines 15-42). 
Fabian further recognized that providing a roughened surface on the inner layer of the 
crucible facilitates the early states of the silicon single crystal pulling process (see 
abstract and Col. 2, lines 4-43). Fabian states that this inner roughened layer is 
preferably located in the region of the starting zone and that "commonly the starting 
zone is in the upper third of the quartz glass crucible" (col. 5, lines 41-45). 

14. With particular reference to the instant figure 5 (see excerpt below), Fabian 
teaches a crucible base body (13) having a bottom part having a lowest side and a side 
wall having an upper end plane. An inner layer (15) made of a synthetic quartz extends 
from the bottom to a height of 1 .0 H. A roughened surface (50) is provided in the upper 
third of the crucible (col. 5, lines 40-45) which effectively subdivides the inner layer into 
1 ) a first part of inner layer (1 5) made of synthetic quartz and extending from the bottom 
to at least a height of 0.25 H and up to the roughened surface, 2) a second part 
provided in the upper third (e.g. approximately 0.66H to approximately 1 .OH), and a 
residual part (15) made of synthetic quartz and located between the upper terminus of 
the roughened surface (50) and the upper end plane of the base body (13). Regarding 
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claims 3 and 4, tlie Fabian teaclies tlnat the synthetic layer (15) (col. 5, lines29-34) and 
the roughened portion (50) (col. 7, lines 53-57) are both about 2.5 mm thick and that the 
roughened surface (50) may be formed upon or instead of the synthetic silica layer (15) 
(col. 7, lines 55-57). 



15. 




16. Fabian teaches that in order to fabricate the roughened surface, silica granulate 
is mixed with a low weight fraction of a compound (e.g. Si3N4) which decomposes 
during heating to release gases. After vitrification, the process results in a bubble 
containing surface layer (50) falling within the approximate "starting zone" for pulling a 
single crystal from a silicon melt contained within the crucible. 

1 7. It is evident from the foregoing that Fabian teaches providing a high bubble 
content inner layer in the approximate region (e.g. ~0.66H to ~1 .OH) which overlaps the 
"second part" presently claimed by Applicant (e.g. ~0.5H to ~0.8H). Fabian teaches a 
preferred embodiment wherein the roughened surface (50) is fabricated from a mixture 
of synthetic Si02 granulate and a trace amount of gas forming compound. 

(II) Fabian is silent regarding use of natural quartz in roughened portion (50) 
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18. Fabian is silent regarding preparation of the noted roughened portion (50) from "a 
naturally occurring quartz glass or .. of mixed quartz glass of naturally occurring and 
synthetic quartz glass" as presently claimed. 

(Ill) Obvious to substitute naturally occurring quartz in roughened area (50) in view of 
Hellmann 

19. The reference to Hellmann (US 6,306,489) teaches a similar structural 
arrangement to that treated in the Fabian reference above. With particular reference to 
the instant figure 2 excerpt, Hellman teaches a natural quartz base body (9) provided 
with an segmented inner layer comprising a natural quartz segment (14), a synthetic 
quartz segment (13), and a segment fabricated from a mixture of natural quartz powder 
and a gas forming compound (e.g. Si3N4). 

20. Hellman further notes that "high purity quartz glass ... is relatively expensive" and 
that substituting lower purity natural quartz for high purity synthetic quartz represents an 
effective way to decrease manufacturing costs (col. 3, lines 61-64). 

21 . Although Fabian is silent regarding the use of natural quartz in the formation of 
the roughened region, the reference in no manner explicitly excludes its use in the 
fabrication of the quartz crucible. The reference to Hellmann teaches in a very similar 
process that natural quartz may be employed along with Silicon Nitride to form a high 
bubble content inner layer upon a natural quartz base body. Hellman further teaches 
that it is beneficial to replace synthetic quartz with the natural variant since doing so 
results in decreased manufacturing costs 
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22. It follows that one of ordinary skill would find a reasonable expectation of success 
for fabricating the high bubble content "roughened zone" (50) from natural quartz 
instead of the preferred synthetic quartz in the Fabian crucible since a similar process 
has been demonstrated in the Hellmann reference. Further, one of ordinary skill in the 
art would be motivated to perform such a substitution as an approach to decrease 
manufacturing costs since such a benefit was explicitly contemplated in the Hellmann 
reference. It follows, absent compelling evidence to the contrary, that Applicants 
claimed invention constitutes a simple substitution of one known element (e.g. natural 
quartz) for another (e.g. synthetic quartz) to yield a predictable result, namely the high 
bubble content layer and that one of ordinary skill would have found it obvious to try 
said substitution in order to garner the noted decrease in manufacturing costs. 

23. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima (US 5,306,473) in view of Matsumura (US 5,174,801). 

(\) Nakamura teaches a quartz crucible having an inner laver segmented bv bubble 

content 

24. Regarding claims 1 and 2 and with particular reference to the instant figure 2 
(see below), Nakajima (US 5,306,473) teaches a quartz glass crucible comprising a 
crucible base body (19) comprising a bottom part (12) having a lowest side and a side 
wall (11) having an upper end plane. An inner layer comprising an opaque upper area 
opaque upper layer (17) and a transparent lower layer (15) is provided. The inner layer 
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is noted to have "an average thickness ... ranging from about 25% to 40% of the total 
thickness of the crucible" (col. 5, lines 28-30). Regarding the inner layers, the reference 
teaches that the opaque area has a total volume of bubbles ranging from 7X10"^ 
cm^/cm^ to 30x10'^ cm^/cm^ (e.g. between 0.7% and 3% bubbles by volume) and that 
the transparent layer comprises less than 4x10"^ cm^/cm3 (e.g. less than 0.4% bubbles 
by volume). Nakajima further teaches that the opaque inner layer extends within 75% 
or less of the total height of the crucible" with the balance of the inner surface 
characterized by the transparent inner layer. 

25. With respect to Applicants claimed invention, Nakamura teaches a first inner 
layer part comprising transparent quartz and extending from the bottom of crucible to "at 
least a height of 0.25H" and up to a height of approximately 0.75H or more. Nakamura 
further teaches a second inner layer part comprising an opaque quartz material which 
extends approximately in the range of 0.75H to the upper end plane of the wall. 




26. 

(W) Nakaiima is silent regarding the type of quartz used for the inner/outer layers 

27. Nakajima is silent regarding the use of synthetic or natural quartz for formation of 

either of the inner layers or the outer layer of the crucible. 

(Ill) Use of natural/synthetic quartz in the claimed manner for the inner layer of the 
crucible is obvious in light of Matsumura 
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28. Matsumura teaches the fabrication of a crucible for pulling single crystal silicon 
substrates from a silicon melt. The reference teaches that is it known to use natural 
quartz for forming a crucible structure "having a lot of visible bubbles" and that it is 
likewise known to utilize a synthetic quartz material for forming "transparent" layers 
which are "substantially free from bubbles (see particularly col. 1 , lines 15-44, and col 
2., line 65 - col. 3, line 32). The reference further teaches a typical crucible size having 
a diameter of 14 inches and a wall thickness of 7.9 mm (see col. 8, lines 8-10). 

29. It follows in view of the Matsumura disclosure, that a natural quartz material 
would have represented an obvious choice for forming the opaque quartz base body 
(19) and opaque quartz upper layer (17) since natural quartz is known to form an 
opaque glass structure having a relatively high bubble content as required by the 
Nakajima reference. Similarly synthetic quartz would have represented an obvoius 
choice for the transparent lower layer (15) since such a material is known to form a 
transparent glass structure which is essentially free from bubbles and since such glass 
properties are again promoted in the Nakajima reference. At the very least, it would 
have been obvious for one of ordinary skill in the art to try the natural quartz for the 
base body and upper layer and synthetic quartz for the lower layer of the Nakamura 
since such materials would be reasonably expected to produce the desired bubble 
structures as required by the Nakamura disclosed crucible structure. 

30. Further, Matsumura teaches a crucible wall thickness of 7.9mm and Nakamura 
teaches crucible inner layer thicknesses ranging from about 25% to 40% of the total 
thickness of the crucible, inner layer thicknesses (e.g. transparent or opaque inner 
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layers) having a thickness in the range of ~1 .9mm to -3.2 mm would have been obvious 
to one of ordinary skill in the art. It follows that Applicants claimed ranges as set forth in 
pending claims 3 and 4 overlap these ranges and would have been viewed as obvoius 
to one of ordinary skill. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The cited references to Nakajima (US 5,306,388), Hansen (US 
5,980,629), and Sato (US 6,136,092) are all deemed to be closely related to Applicants 
claimed crucible structure. Any reply to the instant Office Action should carefully 
consider the scope and content of each reference in comparison with Applicants 
claimed invention. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JASON L. LAZORCIK whose telephone number is 
(571 )272-2217. The examiner can normally be reached on Monday through Friday 8:30 
am to 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Steven Griffin can be reached on (571) 272-1189. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Jason L Lazorcik/ 
Examiner, Art Unit 1791 



